Input-output analysis is a popular and commonly accepted means of assessing the economic impacts of tourism and special events. Fletcher (1989) outlined six advantages of input-output analysis within the context of tourism, including (1) it provides a comprehensive view of a given economy; (2) it focuses attention on sectoral interdependencies; (3) the structure is flexible, allowing for researcher decision making such as aggregation choices; (4) uniform treatment of sectors reduces subjectivity; (5) the impacts of tourism can be viewed at direct, indirect, and induced levels; and (6) the use of input-output modeling has led to improvements in data availability.
Other benefits of input-output analysis have been noted in tourism literature. Kim et al. (1998) contended that economic impact information can provide event coordinators an incentive to improve service delivery. Pomeroy, Uysal, and Lamberte (1988) stated that input-output models provide valuable information for community planners and policy makers. McHone and Rungeling (2000) used input-output modeling to illustrate the need for tourist attraction diversification. Further applications and discussions of input-output modeling techniques are readily found in tourism and special event literature (e.g., Archer 1995; Borden, Fletcher, and Harris 1996; Briassoulis 1991; Fesenmaier et al. 1989; Frechtling and Horváth 1999; Leones, Colby, and Crandall 1998; Tyrrell and Johnston 2001; Zhou et al. 1996) .
Limitations of input-output analysis are also well documented. Input-output analysis is data and labor intensive and therefore financially unfeasible for many organizations (Fletcher 1989; Walo, Bull, and Breen 1996) . Accordingly, many studies are limited to the analyses of direct expenditures (e.g., Kaylen, Washington, and Osburn 1998; Long and Perdue 1990; Marsh 1984; Simmons and Urquhart 1994) or direct expenditures with the application of multipliers from other research endeavors (e.g., Della Bitta et al. 1977; Gartner and Holecek 1983) .
Input-output analyses have been subject to scrutiny and criticism for a number of other reasons that apply to tourism events, including failure to adjust final demand sales for margin activities (Henry and Johnson 1993) , failure to define the area of interest appropriately (Crompton 1995) , inclusion of local participants and spectators (Crompton 1999) , and lack of user knowledge (Hastings and Brucker 1993) . In most cases, improper input-output analysis leads to an overestimation of impact results. Johnson and Moore (1993, p. 286) illustrated this point by comparing a "naïve" model, where no data adjustments were made, with a model using modified data. The naïve model resulted in overestimation of output by 33%, income by 29%, and employment by 38%.
Although input-output models are subject to limitations and construction complications, they remain a viable tool of impact analysis when used appropriately. As noted by Babcock (1993, p. 57) , "Despite well-known theoretical and empirical problems, input-output continues to thrive and grow. Perhaps this is due to the flexibility and descriptive power of input-output analysis."
Few tourism event researchers have questioned inputoutput model results as the end point of economic impact analysis. More complex modeling techniques such as social accounting matrix models (e.g., Wagner 1997) and computable general equilibrium models (e.g., Zhou et al. 1996) , both of which can be traced back to input-output analysis, are available but seldom applied, in large part because these models are typically beyond the scope of transitory tourism events (Burgan and Mules 1992) . Even so, these techniques, similar to input-output analysis, are constrained in the ability to categorize the specific industry occupations that are affected by tourism. The tendency in impact reports is to offer bottom-line output estimates; little attention has been paid to the industry job types and resulting wages that are generated by tourism. Smith (1988) stated the general tourism industry identity crisis strongly:
The lack of adequate industrial definition has regrettable consequences for tourism. One of the most serious consequences is that tourism perennially suffers from a poor reputation in the eyes of policy analysts, government officials, economic analysts, and industry leaders not involved with tourism. Tourism further suffers from a reputation of offering primarily low-wage jobs that require little skill and offer few opportunities for career advancement (Weaver and Lawton 2002) . Limited research regarding occupations and wages within industries associated to tourism may reinforce this perception.
One means of analyzing specific job types and resulting wages generated by tourism is occupation-based modeling. Occupation-based modeling begins with an input-output model, the results of which are applied to occupation and wage data provided by the Bureau of Labor Statistics (BLS). Occupation-based modeling allows for a thorough understanding of the specific types of jobs and resulting wage income that accompany a change in final demand to an economy due to a tourism initiative. While this study uses a shortterm event to illustrate the process of occupation-based modeling, similar techniques can be applied across a spectrum of tourism initiatives. Furthermore, while most impact analyses view employment impacts as the amount of physical labor requirement needed over a year's time to meet an initial change in final demand (Miller 1998; Miller and Blair 1985) , event analyses have been criticized for this use. Within the event context, it is often the case that rather than hiring new employees, current employees elect to work a significant number of overtime hours or temporary help is hired (Burgan and Mules 1992) . Occupation-based modeling results can be modified to show short-term employment and wage impacts. Therefore, the purpose of this study was to demonstrate occupation-based modeling as a means of illustrating job categories affected and associated wages generated by tourist spending at a sport event.
METHOD

Input-Output Analysis
To understand the construction of an occupation-based model, it is necessary to briefly describe input-output model development. Henry and Johnson (1993, pp. 30-31) explained the equation system for the input-output problem as
where X = the total gross output vector, A = the matrix of direct input coefficients, and Y = the vector of final demand.
The vector of final demand is exogenous and the X vector is unknown. Solving for X through subtraction and premultiplication (Chiang 1984) results in the following equation:
Thus, to solve for change in output (X) requires multiplying the Leontief inverse matrix, which is the (I -A)
total requirements table for the region (county) under consideration, by the vector Y, which represents the change in final demand, in this case due to tourist expenditures. The total requirements table is generally accessed through a secondary data source; for the current model, IMPLAN 2.0 data were used (Minnesota IMPLAN Group 1998) . For a full discussion of input-output analysis, consult Miller and Blair (1985) and Miller (1998) .
Input-Output to Occupation-Based
The abbreviated discussion of input-output modeling sets the stage for demonstrating an occupation-based model. Eight stages were used to create the occupation-based model for this study. The first four pertain to input-output models and the additional four offer the occupation-based extension. The eight stages included (1) choosing a tourism event; (2) determining the associated impact region; (3) primary data collection and adjustments to determine total visitor direct expenditures by sector (Y vector); (4) the use of IMPLAN software to complete the input-output model and obtain the total industry output and employment estimates; (5) accessing occupation and wage data from the BLS (2002b) Web site; (6) applying the BLS data to the input-output estimates using a bridge model between IMPLAN sector codes and BLS standard industrial classification (SIC) codes; (7) multiplying the BLS wage data, BLS employment ratio, and inputoutput employment estimates to determine wage income estimates by industry occupation; and (8) compiling the resulting estimates into a usable product.
The event chosen for this study was the National Softball Association's B-league 2001 Girls Fastpitch World Series (GFWS). This week-long youth event affected two states; however, the primary county affected, Mecklenburg County, North Carolina, will be used to demonstrate occupationbased modeling. The 2001 GFWS included 346 teams, with total attendance estimated by event coordinators at 21,386. Total attendance was estimated by adding the following: (1) 4,498 players; (2) 1,038 coaches; (3) 15,743 spectators, primarily comprised of family members and supporters traveling with the teams; (4) 100 umpires; and (5) 7 tournament directors. Survey results estimated that 95.7% of those in attendance resided outside of Mecklenburg County; therefore, the impact population used for the remainder of the analyses was estimated at 20,466.
GFWS respondents, typically the parents of players, were selected through systematic, stratified sampling. Survey team members were placed at predetermined spots at each of five tournament sites. Every fifth adult crossing an imaginary line was approached and given a brief explanation of the study and then her or his address was requested to participate 76 AUGUST 2004 in the study. Using the above method, 841 usable addresses resulted.
GFWS data were collected with the use of a self-administered mail survey. Potential respondents were sent a cover letter, questionnaire, and postage-paid return envelope. The initial letter and questionnaire were sent out one week after the GFWS. One week later, a postcard reminder was mailed to potential respondents.
Respondents were asked to report the approximate amount of money that they and those they were financially responsible for spent in Mecklenburg County during their entire visit. Eight typical event expenditure categories (e.g., Crompton 1999) were used, including lodging, eating and drinking, retail, sports, entertainment, auto expenses, other services (such as laundry), and other. For the final input-output model, sports and entertainment were combined into a single sector, recreation services. Additional questionnaire items used for this study included zip code, resident status, number of days/nights spent in the host area, number of individuals in the immediate travel group, and primary purpose for the visit to the host area.
Once the primary data were collected, necessary adjustments were made. Expenditures by any respondent who was a resident of Mecklenburg County and/or who indicated that the primary purpose for the visit was something other than the GFWS were excluded from the analyses. These modifications ensured that the data included in the model were limited to money spent in Mecklenburg County by nonresident travelers who came to the area specifically for the event. As noted by Tyrrell and Johnston (2001, p. 95) , "To the degree that the event itself is the cause for an expenditure or flow, the event may be assumed to generate the impact."
The above information allowed for average per-person per-day spending along the eight categories to be determined. These data were applied to the impact population, allowing total direct expenditures to be estimated.
Additional modifications to the direct expenditures included the application of margins to trade and auto services and the conversion of the expenditures into 1998 dollars using the Consumer Price Index (CPI) to match IMPLAN 2.0 data (BLS 2002a ). An additional 21 sectors, as adapted from Stynes and Propst (2002) to fit this study, were included with zero direct expenditures to complete the Y vector. These 21 sectors were incorporated to capture indirect and induced expenditures, as calculated by the input-output model. The final input-output model included 28 IMPLAN sectors.
Once the total direct expenditures Y vector was identified, the input-output model for Mecklenburg County was completed using IMPLAN Professional 2.0 software (Minnesota IMPLAN Group 1998). While a series of estimates are available from a complete input-output model, the estimates of interest for occupation-based modeling are the total industry outputs and the employment multipliers. These two vectors were multiplied to estimate the number of jobs, by industry, needed to meet the change in final demand caused by the GFWS.
The job estimates by industry were then bridged to BLS occupation data. The BLS (2002b) Web site offered year 2000 industry-specific occupational employment and wage estimates. The BLS (2002b) uses a standard occupational classification (SOC) system: [The SOC system is] used by all Federal statistical agencies to classify workers into occupational categories for the purpose of collecting, calculating, or disseminating data. All workers are classified into one of over 820 occupations according to their occupational definition. To facilitate classification, occupations are combined to form 23 major groups, 96 minor groups, and 449 broad occupations. Each broad occupation includes detailed occupation(s) requiring similar job duties, skills, education, or experience. Table 1 summarizes the 23 major groups. For each industry with an SIC code, then, extensive SOC groupings are available. It should be noted that national averages are used in this database and no county-level data are available. The implications of using national wage data are considered in the Discussion section.
As the coding systems used by IMPLAN and the BLS differ, careful model construction was used to ensure that the industries matched. A bridge table provided by IMPLAN facilitated this process (Minnesota IMPLAN Group 1999) . For this study, the complete input-output model included 28 industry sectors. Of the 28 sectors, 27 of them could be used for the occupation-based model, the exception being Sector 516 "Other," as occupational data are not available for this broad category. For each of the 27 remaining sectors, up to 23 categories of BLS industry-occupation and wage data were available. The resulting model included 483 categories. Within each, the industry-occupation ratio and average yearly wage were used to complete the model, where yearly wage is "calculated by multiplying the hourly mean wage by a 'year-round, full-time' hours figure of 2,080 hours" (BLS 2002b) . As the average earnings data were taken from BLS JOURNAL OF TRAVEL RESEARCH 77 2000 data, the CPI was applied to convert the earnings to 1998 dollars to match the data used in the input-output model.
The BLS wage data, the BLS employment ratio, and the input-output employment estimates were multiplied for each industry-occupation category. The result was the yearly wage estimates by occupational area for each industry. An equation system for the occupation-based problem is
where W = wage estimates attributed to an increase in industry final demand, A = average industry-occupation yearround wage, R = employment ratio by industry occupation, and E = industry employment estimates attributed to an increase in industry final demand.
This system was applied to each of the 483 categories in the GFWS occupation-based model. To account for a shortterm, one-week model, each of the resulting wage estimates was divided by 52.
The final stage to building an occupation-based model was to take the wage estimates and arrange them in a usable fashion. While these data can be compiled in a variety of ways based on the needs of a given agency, two categorizations are offered as examples.
RESULTS
The sampling procedure outlined above yielded a response rate of 42.8%. Of the respondents, 95.7% indicated a residence outside of Mecklenburg County. Of nonresident respondents, 100% indicated that the GFWS was the primary purpose for their visit to the area. Table 2 summarizes average expenditures per person per day in Mecklenburg County, prior to the application of margins, across the eight impact categories. Average expenditures were highest for hotels and lodging places ($19.91) followed by eating and drinking ($8.91), retail ($3.72), entertainment ($2.67), auto ($2.18), sports ($0.99), other ($0.43), and other services ($0.21). These expenditures were then applied to the estimated population (N = 20,466) to complete the input-output vector Y of final demand. Table 3 summarizes the direct visitor expenditures and total industry output, after the application of margins, as generated by the input-output model, in 1998 dollars. Total direct expenditures were estimated at $3.8 million and total industry output was estimated at $6.4 million. Table 4 illustrates the movement from the input-output model to the occupation-based model. Because of the size of the data set (483 occupation groups), the process is demonstrated by using hotels and lodging places as an example. places is used as an example to demonstrate the process. Sector 463 used in IMPLAN was bridged to SIC Code 70, both of which are hotels and lodging places. Twenty-one of the BLS occupational categories summarized in Table 1 applied to hotel and lodging places. The occupational category with the highest employment ratio was building and grounds cleaning and maintenance (.2790). This ratio means that for every 100 new jobs in hotel and lodging places, 27.90% pertain to building and grounds cleaning and maintenance, which has an average full-time equivalent salary of $15,966 (1998 dollars). In the case of the GFWS, this means that 27.90% of the estimated 43.27 new full-and part-time jobs required to meet the change in final demand in hotel and lodging places due to the GFWS were allocated to building and grounds cleaning and maintenance. Using the W = A × R × E system, the average industry-occupation year-round wage ($15,966), the employment ratio by industry occupation (.2790), and the industry employment estimate (43.27) were multiplied, resulting in an estimated yearly wage impact of $192,746.82 to building and grounds cleaning and maintenance within hotels and lodging places. To obtain the short-term estimate, this result was divided by 52, resulting in a weekly wage estimate of $3,706.67. By determining estimated hourly wage ($7.68), this also translates into 483 additional human hours needed within this industry occupation to support the week-long tournament ($3,706.67/$7.68 = 483). This same process can be illustrated for each of the other 482 industry-occupation categories identified by the occupationbased model. Table 5 offers an additional way in which occupationbased findings can be compiled for management purposes. Table 5 lists the 27 industries used in both the input-output and occupation-based models in order of the employment estimates (highest to lowest). Within each industry, the primary occupation (that with the highest job ratio) is indicated, along with the percentage of jobs in that area and the associated annual salary. For example, within the industry of eating and drinking places, IMPLAN estimated that 28.72 new fullor part-time jobs were needed to meet the change in final demand cause by the GFWS. Using BLS data, it was determined that the primary occupation within eating and drinking places is food preparation and service related. Specifically, for every 100 new jobs within eating and drinking places, 86.77 of them are in the area of food preparation and service related, which has an average annual salary of $14,716 (1998 dollars). Table 5 clearly indicates the service nature of most tourism jobs, where the primary occupations tend to be in the areas of personal care and service, sales, office and administrative support, cleaning and maintenance, and food service.
DISCUSSION AND IMPLICATIONS
Occupation-based modeling is not suggested as a replacement for input-output modeling; rather, occupation- based modeling has promise as an extension of the industry output and employment estimates offered by input-output models. Input-output employment estimates are designed to demonstrate the amount of new labor needed over a year's time to meet an initial change in final demand (Miller and Blair 1985) . However, it arguably strains rational thought to suggest that a one-week event such as the GFWS creates 108.24 new full-time or part-time jobs, as the input-output model estimated (Table 5) . For this reason, tourism impact analysts often ignore employment estimates altogether, concentrating solely on industry output findings. Perhaps the greatest potential contribution for occupation-based modeling, then, is that it offers a variety of ways to modify inputoutput employment estimates to realistically reflect the human hours and associated wages needed in a wide variety of industry occupations to meet short-term tourism demand.
The occupation-based model estimated that the jobs most likely to be affected by the event had full-time equivalent salaries that tended to range between $15,000 and $40,000 (1998 dollars). Whether the primary occupation supported within each of the industries is low-wage is open to discussion. Wage income is a portion of total personal income, where personal income includes the following: wages and salaries; self-employment income; Social Security, private, and government retirement; property income; unemployment income; and public assistance and support income (BLS 2002b) . Using IMPLAN (1998) categorizations, personal incomes ranging between $15,000 and $40,000 fall into midrange, rather than low, levels.
The skill-level requirements and advancement opportunities within each of the industry-occupation categories are also worthy of consideration. Table 4 illustrates that the top five occupations, by percentage, within the industry of hotel and lodging places that are likely to be affected by a change in final demand are building and grounds cleaning and maintenance (27.90%), food preparation and service related (27.71%), office and administrative support (16.26%), personal care and service (7.83%), and management occupations (5.22%). While the two highest-percentage occupations arguably require little training for entry-level positions, the other three areas suggest jobs with higher skill requirements and greater opportunities for upward mobility. Within a long-term tourism development context, issues of job skill requirements and career advancement become increasingly relevant. As competitive industries are needed in the United States to replace low-skilled manufacturing plants that are filtering down to international locations, tourism is an area that is frequently touted as a replacement industry (Freshwater 2000) . Occupation-based modeling offers a means to compare the job types needed when considering industry JOURNAL OF TRAVEL RESEARCH 79 replacement. The skill and training requirements can then be analyzed to consider if tourism, from a personnel perspective, is an appropriate development strategy. While the occupation-based modeling process suggests a method of expanding the understanding of tourism employment estimates, several limitations must be mentioned. The first limitation arises from the employment data as generated by IMPLAN. Employment multipliers can be misleading as "policymakers are prone to think of all employment effects as if they were full-time jobs" (Burgan and Mules 1992, p. 707) . As mentioned earlier, the employment estimates used reflected the number of full-and part-time jobs needed over a year's time to produce the estimated level of output generated by the sport tourism event. However, IMPLAN data constraints do not allow the analyst to determine specifically how many of the jobs are full time and how many are part time. The use of FTE annual average wage estimates in the occupation-based model most likely caused an inflation of the yearly wage estimates. Using the weekly estimates may offer a more realistic perspective of the new wages associated with a short-term event. The benefit of an occupationbased model is that BLS also offers hourly average wages, which can allow a predictive analyst to create full-time, parttime, or overtime scenarios. Future research should consider other methods, outside of input-output modeling, of assessing employment change. As the primary industry occupations become clarified, tourism impact analysts can collaborate with industry managers to determine the number of new hires, temporary help, or overtime hours that were needed to support the demand generated by a given event. This information can be used to modify or replace input-output employment estimates.
An additional limitation of this study pertains to the data levels used in the analyses. The input-output estimates were based on county-level data, while the industry-occupation wage averages used to complete the occupation-based model were national-level data. The mixture of county-level and national data was necessary, as the BLS offers industry-specific occupational and wage estimates, by SIC code, only at the national level. At the state level, the SOC wage data for the major groups listed in Table 1 are available, but these data are not broken down by industry. For example, while the average wage of all management occupations in the state of North Carolina is listed, state data are not available that separate hotel management occupations from eating and drinking places management occupations from recreation services management occupations. By not using industry-specific data, significant overestimations or underestimations of wage data can occur. In terms of management occupations (using year 2000 data), management occupations within hotel and lodging places had a national average of $46,600 (BLS 2002b opposite occurs within the occupation of food preparation and service related. Food preparation and service related positions within hotel and lodging places had a national average wage of $18,120 (BLS 2002b) , while these same positions across all industries in North Carolina had an average wage of $15,340 (BLS 2001) . Similar to BLS state data, the Employment Security Commission of North Carolina Web site has state industrylevel data, but no systematic occupation data are available. Because of the bridge used to link IMPLAN and BLS, it was deemed that more consistent estimates would result from utilizing data regarding occupations within industries, as matched between IMPLAN sectors and BLS SIC codes. Future occupation-based research may move away from input-output modeling altogether by using other secondary data sources or through working solely with primary data. Even within the proposed method, a change in the secondary data categorization will take place as the North American Industry Classification System replaces the SIC system (BLS 2003) .
Future tourism event occupation-based research should also include other areas of spending beyond visitor expenditures. Tyrrell and Johnston (2001) detailed potential sources of event impacts such as valuing in-kind and volunteer contributions, media spending, sponsor spending and receipts, and exhibitor/vendor spending and receipts. Additionally, methods for improving expenditure survey response rates should also be considered. Collecting expenditure data onsite, rather than after the completion of an event, is one option that increases response rates; however, this practice leads to more guesswork, as respondents typically have to estimate expenditures that have not yet occurred (Crompton 1999) .
This study detailed occupation-based modeling as a method of broadening the analysis of employment and wages generated by tourism events. Further inquiry is needed to refine and standardize the process as well as to explore the predictive potential of occupation-based modeling. Collaborative efforts between tourism professionals, community planners, industry managers, and data providers can allow the utility, expediency, and realism of economic impact reports to be maximized.
